First, temperature sensors do not affect the signal path because they are not physically connected to the CUTs. Second, temperature measurements are performed at DC or low frequencies, even if the figure of merit to be measured is in the RF domain. This approach avoids the use of invasive high-frequency BIT circuitry and high-frequency equipment, reducing the complexity and cost of the external circuitry as well as simplifying the test setup.
Results and discussion
The designed on-chip characterization setup consists of a single-ended cascode low-noise amplifier (LNA) with inductive source degeneration [2] together with a differential temperature sensor [3] .
The die micrograph is shown in Fig. 1 (TSMC 0.25!Jll1 CMOS, 1.25x1.25 mnr') . The locations of input transistor MNA, cascode transistor MNC, and temperature sensor are annotated. The built-in sensor provides a voltage proportional to the difference of temperature between two 15x15 !Jll12 sensing devices QS I and QS2, which are spaced by 400 um to measure the difference between the test point and an ambient reference point. This sensor configuration provides a DC electrical signal proportional to the DC power dissipated by MNC. When multiple test points are monitored in the transceiver chain, the small sensing devices can be multiplexed to a single 0.004 mnr'
sensor core that consumes a power of 15 J.lW.
The relationship between the electrical signals of a device and its power dissipation is dominated by the Joule effect that follows a quadratic law. Therefore, the DC power
